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Abstract 
Problem 

Blotting and color blending have occurred in the past at the boundary portion between a 
portion where a color is applied and a portion where no color is applied or between a portion 



2 



with a certain color applied and a portion with another color applied, so that the pattern becomes 
blurred. 

Means to solve the problems 

On a ceramic member prepared with color portions of different colors formed partially on 
it, in the contour portion of said color portions, a colored portion with a color different from that 
of the color portions is formed. Also, in a method for forming the ceramic member, color 
portions are formed with colors different from the remaining portion by coating coloring agents 
on the feed body of the ceramic member or an unglazed sintered member followed by sintering; 
and, after said color portions are formed, a coloring agent of a different color from those of said 
color portions is coated on the contour portion of the color portions, followed by heating. 



3 




Claims 

1. A type of ceramic member characterized by the fact that for a ceramic member 
prepared by partially forming color portions of different colors, a colored portion of a color 
different from the color portions is formed in the contour portion of said color portions. 

2. The ceramic member described in Claim 1 characterized by the fact that said ceramic 
member is a light-transmissive ceramic member. 

3. The ceramic member described in Claim 1 or 2 characterized by the fact that said 
coloring portion is formed by means of a coating material or a color glazing agent. 

4. The ceramic member described in Claim 1 or 2 characterized by the fact that said 
coloring portion is gold or silver. 

5. The ceramic member described in Claim 1 or 2 characterized by the fact that said 
coloring portion is formed using a resin containing a pigment or filler. 

6. A method for forming a ceramic member characterized by the fact that in the method 
for forming a ceramic member with color portions of different colors from the remaining portion 
by coating coloring agent solutions on the feed body of the ceramic member or an unglazed 
sintered member, after formation of said color portions, a coloring agent of a different color from 
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those of the color portions is coated in the contour portion of the color portions, followed by 
heating. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a type of ceramic member and its manufacturing 
method. Especially, the present invention pertains to a type of ceramic member that has color 
portions of different colors formed partially on it, and its manufacturing method. 

[0002] 
Prior art 

Recently, with an increase in the freedom of design of porcelain art products and 
decorative products, new feed materials to expand this field are being pursued. One of the new 
feed materials proposed for said porcelain art products and decorative products is a ceramic 
member. Usually, a ceramic member has a high refractive index and high light reflectivity. 
Consequently, when its surface is polished and finished to a mirror surface quality, attractive 
porcelain art products and decorative products can be obtained. Although ceramic members 
usually are opaque, there are also light-transmissive ceramic members, such as those made of 
light-transmissive alumina. Also, the ceramic member may contain metal oxides and be sintered 
such that the material itself emits light to realize coloring. A light-transmissive alumina member 
scatters almost all of the light rays inside it before the light rays pass through it. Consequently, 
light emitted from a ceramic member is diffused, so that the ceramic member appears bright and 
attractive. Also, porcelain art products and decorative products prepared using ceramic members 
have high strength and high hardness characteristic of ceramics, so that they have high resistance 
against impact and scratching. Consequently, the attractive appearance when the product is 
manufactured (initial attractive appearance) can be maintained for a long time. As a result, the 
value increases. 

[0003] 

When metal oxides are mixed into the feed material of a ceramic member, followed by 
sintering, the ceramic material itself can emit colorful light. In order to paint a ceramic member 
with plural colors, solutions of coloring agents made of various metal salts as oxides are used to 
paint the porous feed body of the ceramic member or an unglazed sintered member by means of 
brushes or the like to form a desired pattern. Then, the painted feed body of the ceramic member 
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or the unglazed sintered member is sintered so that the ceramic material itself emits colorful light 
to form a color pattern. 

[0004] 

Problems to be solved by the invention 

When a coloring agent solution is coated on a porous feed body of a ceramic member or 
an unglazed sintered member, the coloring agent solution penetrates and diffuses into the porous 
feed material, blotting takes place between the portion where a color is applied and the portion 
where no color is applied, or the coloring agent solutions mix in the boundary portion between 
the portion with a certain color applied and the portion with another color applied. When the 
coloring agent solutions blot or mix while the feed body of a ceramic member or an unglazed 
sintered member is sintered to form the ceramic member, the intrinsic attractive appearance 
degrades, and this is undesirable. 

[0005] 

Especially, when the ceramic member is formed from a light-transmissive ceramic 
material, said blotting and color mixing significantly degrade the appearance. 

[0006] 

Objective of the present invention 

The objective of the present invention is to solve the aforementioned problems of the 
prior art by providing a type of ceramic member characterized by the fact that it can eliminate 
the problem of blotting or color mixing at the boundary portion between the portion where a 
color is applied and the portion where no color is applied or between the portion with a certain 
color applied and the portion with another color applied. 

[0007] 

Problems to be solved by the invention 

In order to realize the aforementioned objective, the present invention provides a type of 
ceramic member characterized by the fact that for the ceramic member prepared by partially 
forming color portions of different colors, a colored portion with a color different from the color 
portions is formed in the contour portion of said color portions. 

[0008] 

Also, the present invention provides a method for forming a ceramic member 
characterized by the fact that in the method for forming a ceramic member with color portions of 



5 



colors different from the remaining portion by coating coloring agent solutions on the feed body 
of the ceramic member or an unglazed sintered member, after formation of said color portions, a 
coloring agent of a different color from those of the color portions is coated in the contour 
portion of the color portions, followed by heating. 

[0009] 

Embodiment 

In the following, an explanation will be given in detail regarding embodiment of the 
present invention with reference to figures. Figure 1 is a cross-sectional view illustrating an 
embodiment of the ceramic member of the present invention. (1) represents the ceramic member; 
(2a), (2b) represent color portions; and (3) represents a coloring portion. 

[0010] 

For example, said ceramic member (1) is made of an alumina ceramic, light-transmissive 
ceramic, mullite ceramic, hard china, etc. It may have any of various forms, such as a plate, rod, 
ball, semi-ball, mortar, cylinder, bottomed cylinder, etc. 

[0011] 

On said ceramic member (1), color portions (2a), (2b) of colors different from those of 
the remaining portion are formed. Said color portions (2a), (2b) contain coloring agents made of 
metal oxides, etc., and they have different colors from those of ceramic member (1) itself. 

[0012] 

Coloring portion (3) is formed on the contour portion of said color portions (2a), (2b). 
Said coloring portion (3) is opaque or has a dense hue. It is formed to cover the border region 
between color portions (2a), (2b) and portions adjacent to said color portions (2a), (2b). 

[0013] 

When ceramic member (1) is made of an alumina ceramic, the operation is performed as 
follows: 0.5-1 part of a dispersant, 2-5 parts of a binder, and 25-30 parts water are added to 100 
parts alumina powder. After the mixture is blended in a ball mill, vacuum defoaming is 
performed, and, e.g., a cast molding method is adopted to form a feed molding. Then, the feed 
molding is dried and it is heated slowly to about 500°C to remove the binder, followed by 
sintering at a relatively low temperature of 950°C. As shown in Figure 2, sintered feed member 
(la) of the ceramic member is formed. 
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[0014] 

On the other hand, for example, when ceramic member (1) is made of a light- 
transmissivc alumina ceramic, the operation is performed as follows: 0.5-2 parts of a dispersant, 
2-5 parts of a binder, and 25-30.parts water are added into 100 parts of a high-purity alumina 
powder with 300-500 ppm magnesia doped in it. After the mixture is blended in a ball mill, 
vacuum defoaming is performed, and, e.g., a cast molding method is adopted to form a feed 
molding. Then, the feed molding is dried and heated slowly to about 500°C to remove the binder, 
followed by sintering at a relatively low temperature of 900°C. As shown in Figure 2, sintered 
feed member (la) of the ceramic member is formed. 

[0015] 

When ceramic member (1) is made of mullite ceramic, the operation is performed as 
follows: 3-5 parts paraffin as a binder are added into 100 parts of a synthetic mullite powder feed 
material prepared by sintering a mixture of a fine powder of alumina and kaolin in an appropriate 
ratio followed by pulverization. While the mixture is agitated, it is heated. Then, the wax is 
mixed uniformly in the mullite powder, followed by granulation. The obtained grains are put into 
dies, followed by pressing and molding. As a result, a feed molding is formed. Then, the feed 
molding is dried and heated slowly to about 500°C to remove the binder, followed by sintering at 
a relatively low temperature of 850°C. As shown in Figure 2, sintered feed member (la) of the 
ceramic member is formed. 

[0016] 

In addition, when ceramic member (1) is made of hard china, the operation is performed 
as follows: 50 parts of a kaolin, 25 parts of a feldspar, 25 parts of a quartz, 50 parts water and a 
small quantity of water glass as a deflocculating agent are mixed, and the mixture is pulverized 
and blended by a ball mill to form a paste. Then, dewatering is performed to a water content of 
about 20 wt%, followed by defoaming with a vacuum kneader, so that the blend is well-blended 
to form a cylindrical lump. The lump is used to form a feed mold. The mold is well-dried 
naturally, and is sintered at a relatively low temperature of 850°C. As a result, as shown in 
Figure 2, sintered feed member (la) is formed. 

[0017] 

Then, as shown in Figure 3, by partially coating coloring agent solutions onto said 
sintered feed member (la), patterns (2a'), (2b f ) are formed. The coloring agent solutions used in 
the present invention are composed of a metal salt as a coloring agent and a solvent. The metal 
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salt for dissolving in the solvent is of any type that can become a colored oxide for the ceramic 
member. For example, one may use the following: chromium nitrate 9-hydrate 
(Cr(N0 3 >2 x-9H 2 0), cobalt nitrate 6-hydrate (Co(N0 3 )2 X'6H 2 0), nickel nitrate 6-hydrate 
(Ni(N03)2-6H20), manganese nitrate hydrate (Mn(N03)2'nH20), as well as their mixtures. 
Usually, pure water is used as the solvent, 

[0018] 

When a coloring agent made of a said metal salt is sintered together with an alumina 
ceramic sintered feed member, chromium nitrate forms a pink - red ~ vermillion color; cobalt 
nitrate forms a light blue - prussian blue color. When nickel nitrate is sintered in a vacuum 
furnace, it forms a gray ~ sky blue color, and, when it is sintered again in a gas furnace or 
electric furnace, it forms a yellowish green ~ dark green color. When manganese nitrate is 
sintered in a vacuum furnace, it forms a pink color, and, when it is re-sintered in a gas furnace or 
electric furnace, it forms an orange color. 

[0019] 

When a coloring agent made of said metal salt is sintered together with the feed body of a 
ceramic member of a mullite ceramic in a gas furnace or electric furnace, chromium nitrate 
forms a grayish green color, cobalt nitrate forms a blue color, nickel nitrate forms a grayish 
brown color, and manganese nitrate forms a violet brown color. 

[0020] 

In addition, when a coloring agent made of said metal salt is sintered together with the 
feed body of a ceramic member made of a hard ceramic in a gas furnace or electric furnace, 
chromium nitrate forms a gray ~ grayish black color, cobalt nitrate forms a blue color; nickel 
nitrate forms a grayish green color, and manganese nitrate forms a grayish brown color. 

[0021] 

When coloring agent solutions are coated by a brush or sprayer onto the feed member of 
sintered feed member (la) of a ceramic member to depict patterns, the coloring agent solutions 
of two or more colors are sequentially coated to form multicolor patterns and drawings. 

[0022] 

Then, after said processing sintered feed member (la) is baked at 1000°C in an electric 
furnace, so that combustible substances contained in the coloring agent solution penetrating the 
feed material are burned off, and, at the same time, the penetrating metal salt is oxidized. 
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[0023] 

Then, the member is sintered at a high temperature. Usually, an alumina ceramic is 
sintered in a gas furnace in an atmosphere at a temperature of 1600°C or higher. A light- 
transmissive alumina ceramic is sintered in a vacuum furnace to realize the desired light- 
transmissive appearance. In order to obtain the desired hue, the member is re-sintered in a gas 
furnace or electric furnace to adjust the hue. Also, a mullite ceramic is sintered in a gas furnace 
at a temperature of 1500°C or higher. Also, hard china is sintered in a gas furnace or electric 
furnace at 1340°C. However, in order to realize a light-transmissive property, it may also be 
sintered at 1400°C or higher. 

[0024] 

A sintered and colored ceramic member prepared as above is polished manually or by 
means of barrel polishing to realize an attractive appearance and a good sensation. 

[0025] 

Finally, coloring layer (3) is formed on the contour portion of color portions (2a), (2b) of 
ceramic member (1) as shown in Figure 1. 

[0026] 

Said coloring layer (3) is formed by means of a coating material or a color glazing agent. 
In this case, a commercially available coating material or a color glazing agent is adjusted to an 
appropriate viscosity by means of an oil that can dissolve it, and the solution is painted using a 
brush. After drying, sintering is performed in an electric furnace to fuse it onto the member. Said 
coating material usually fuses at 750~800°C, and a white glazing agent fuses at 700~800°C. By 
adjusting the fusing temperature, it is possible to form coloring layer (3) either with or without 
gloss. 

[0027] 

The contour of coloring layer (3) is formed using a metal, such as gold or silver coloring 
material. A commercially available gold solution or silver solution or liquid platinum for 
painting on porcelain art products is adjusted by an oil solvent for painting. After drying, it is 
sintered and fixed in an electric furnace at 700~800°C, forming coloring layer (3). 
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[0028] 

When coloring layer (3) is formed using a resin containing a pigment or filler, a lacquer 
or cashew resin paint or another paint with high durability is adjusted using turpentine or another 
solvent, and the solution is painted with a brush. The paint is dried and fixed to form color layer 

(3). 

[0029] 

Application examples 
A pplication Example 1 

5 parts paraffin wax as a binder were added to 100 parts fine alumina feed material with a 
purity of 99%. While heated, the mixture was agitated to form a homogeneous mixture. After 
granulation, the mixture was put into dies, and was pressed and molded to form a plate-shaped 
molding. Then, this was sintered at 950°C to form an alumina sintered feed member as sintered 
feed member (la). Then, a brush was used to paint a pattern on the member using 
100 mL of a transparent coloring agent solution with a light green color prepared by dissolving 
15 g nickel nitrate 6-hydrate (Ni(N03)2'6H20) in pure water. After air-drying for 24 h, it was 
baked in an electric furnace at 1100°C, followed by sintering in a gas furnace at 1650°C to form 
an alumina ceramic member with a green pattern floating on a light green background. This was 
polished by a planar grinder using a diamond-grain grindstone to finish to a glossy state. As a 
result, an attractive green pattern is present on a green background, and the feel to the hand is 
also good. Then, a dark-green color glaze was used to depict the contour on the periphery of the 
green pattern of the member. After drying, it was sintered in an electric furnace at 750°C to fuse 
it. As a result, a contour was formed by coloring layer (3). As a result, the border on the 
periphery of the colored portion on the member was augmented to highlight the hue. As a result, 
a ceramic tile for pavement decoration with a modulated intonation of a green pattern was 
obtained. 

[0030] 

A pplication Example 2 

7 parts paraffin wax as a binder were added to 100 parts synthetic mullite feed material. 
While heated, the mixture was agitated to form a homogeneous mixture. After granulation, the 
mixture was put into dies, and was pressed and molded to form a plate-shaped molding. Then, 
this was sintered at 900°C to form a mullite sintered feed.member as sintered feed member (la). 
Then, a brush was used to paint a pattern on the member using 100 mL of a transparent coloring 
agent solution, which was prepared by dissolving 50 g of manganese nitrate hydrate 
(Mn(N03)2*nH 2 0) in 50 mL ethyl alcohol, followed by adding 50 mL turpentine to dissolve this 
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while warming. After air-drying for 24 h, this was baked in an electric furnace at 1 100°C, 
followed by sintering in a gas furnace at 1500°C, to form a mullite ceramic member with a violet 
brown pattern on a white background. This was polished by a barrel grinder to finish to a smooth 
surface. As a result, an attractive violet brown pattern is present on a white background, and the 
feel to the hand is also good. Then, a black cashew paint was used to depict the contour on the 
periphery of the pattern on the member. After drying in a dryer at 40°C for 12 h, it was coated 
again by superimposing, followed by drying. Then, it was coated again by superimposing 
followed by drying at 80°C for 12 h to form a contour by the coloring portion that adheres with 
high strength. Then, the surface of the paint was polished with sandpaper #1200 for carpentry, 
forming a contour by the coloring portion with a good feel to the hand. As a result, a ceramic tile 
for furniture decoration with a vivid violet brown pattern having a black edge on a white 
background was obtained. 

[0031] 

A pplication Example 3 

0.05 part magnesia was added to 100 parts high purity alumina (99.99%, grain size of 0.5 
^im). Then, 1 part dispersant and 25-30 parts pure water were added, and the mixture was 
dispersed and blended by a ball mill for 16 h. Then, 5 parts acrylic binder and 0.2 part of a 
defoaming agent were added, followed by dispersion and blending in the mill for 1 h. Then, after 
passing through 300-mesh sieve, vacuum foaming was performed to obtain an alumina slurry. 
The slurry was allowed to flow into a gypsum mold in semi-spherical bowl shape, and a 
3-mm-thick molding was obtained using the sludge-exhausting cast-in method. After it was 
dried, it was slowly heated and was sintered at a relatively low temperature of 900°C. As a result, 
a bowl-shaped feed body of a ceramic member was obtained. Then, using the same scheme as 
that adopted in Application Examples 1 and 2, a pattern was depicted on it using 100 mL of a 
dark-violet-colored transparent coloring agent solution prepared by dissolving 20 g cobalt nitrate 
6-hydrate (Co(NC>3)2*6H20) in pure water to form a transparent light pink coloring agent 
solution, and 100 mL of a solution prepared by dissolving 30 g chromium nitrate 9-hydrate 
(Cr(N03)2'9H20) in pure water. After air-drying for 24 h, it was baked at 1 100°C in an electric 
furnace. In order to realize a light-transmissive appearance, it was sintered in a vacuum furnace 
at 1700°C. In order to obtain a good hue, it was again sintered in a gas furnace at 1600°C for 
oxidation. As a result, a light-transmissive ceramic member with a blue/red pattern floating on an 
ivory color background with a light-transmissive appearance was obtained. It was polished by 
diamond grinding grains manually to get a good gloss and good feel to the hand. Then, on the 
periphery of the pattern on the light-transmissive ceramic member, a contour was painted using a 
green coating material for porcelain art products. After drying, it was sintered in an electric 
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furnace at 800°C for fusing. As a result, a border of the color portion was formed. As a result, on 
the periphery of the colored portion of the member, a vivid green colored edge is applied to the 
boundary portion of a different hue, and, within the edge of this boundary portion, a blue and red 
pattern vividly floats on the light-transmissive ceramic member as a lamp shade. 

[0032] 

A pplication Example 4 

Ceramic member (1) was made of a light-transmissive alumina ceramic in the same way 
as in Application Example 3. In this case, just as in Application Example 3, an alumina slurry 
was obtained. Then, using the sludge-exhausting cast-in method, a 1.5-mm-thick molding was 
obtained. After it was dried, it was sintered at 900°C to obtain a small bowl-shaped feed body of 
the ceramic member. Then, using the same scheme as in Application Examples 1, 2 and 3, a 
pattern was depicted on it using 100 mL of a transparent light pink coloring agent solution 
prepared by dissolving 20 g of manganese nitrate 6-hydrate (Mn(N03) 2 -6H 2 0) in pure water. 
After natural drying for 24 h, it was baked at 1 100°C in an electric furnace. It was then sintered 
in a vacuum furnace at 1700°C, and it was again sintered in a gas furnace at 1600°C for 
oxidation. As a result, a light-transmissive ceramic member as a wine cup with a red brown 
pattern floating on an ivory color background with a light-transmissive appearance was obtained. 
It was polished by barrel polishing to get a good gloss and a good feel to the hand. Then, on the 
periphery of the pattern on the light-transmissive ceramic member, a contour was painted using a 
gold liquid for porcelain art products. After drying, it was sintered in an electric furnace at 800°C 
for fixing, and a contour of the color portion was formed by a gold-color coloring agent. As a 
result, the periphery of the colored portion of the member has no blotting of color, and a vivid 
reddish brown pattern floats on the ivory-colored background of the light-transmissive ceramic 
member as a wine cup for drinking cold wine. 

[0033] 

Effect of the invention 

As explained above, for the ceramic member of the present invention, in the contour 
portion of color portions with colors different from the remaining portion, a color portion of a 
color different from those of the color portions is applied. As a result, there is no blotting in the 
contour portion of the color portions, and, in the boundary portion between color portions, color 
mixing can be shielded by the coloring portion. As a result, on the surface of the ceramic 
member, it is possible to depict a modulated intonation as the pattern. Consequently, it is 
possible to further increase the value of porcelain art products and decorative products. 
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[0034] 



Also, in the manufacturing method of the ceramic member of the present invention, by 
coating coloring agent solutions on the feed body of the ceramic member or an unglazed sintered 
member, color portions with colors different from that of the remaining portion are formed. 
Then, in the contour portion of the color portions, a coloring portion of a color different from 
that of the color portions is formed. As a result, no blotting or color mixing takes place in the 
contour portion of the color portions, and it is easy to form color portions that are clearly 
distinguished from the remaining portion. 

Brief description of the figures 

Figure 1 is a diagram illustrating an application example of the ceramic member of the 
present invention. 

Figure 2 is a diagram illustrating a step of operation in the manufacturing method of the 
ceramic member of the present invention. 

Figure 3 is a diagram illustrating another step of operation of the manufacturing method 
of the ceramic member of the present invention. 

Explanation of reference symbols 

1 Ceramic member 

la Feed body of the ceramic member 

2a, 2b Color portion 

3 Coloring portion 




Figure 1 




Figure 2 
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flUfrf T^S-f»*l OOSfC #f»?J0. 5 

-18S, A'>f^-2-5SS. *2 5~3 0a?£flO;i. 

fast*, ww vy-otiMz 5 o ortf x-o>~> < 

9fc#iIU 9 5 0\:t(r^ffiiaT«flE-fSitt:J: 
0. 02£*t«fc^ 7^37*9$ •/7<9£«S,ft 
laSrJUjftt*. 

[0 0 14] £>t. 7;l^7*9$y?gWn£0Utf 

»r;p S-NC300-500PP wny+isT i asm 

LfcKfllOOSSfc, tfittflO. 5~2ft. Wyy- 
2-5^ *2 5~3 0««:JDi, tf-^$^?8£L 

-<O^K5 0 0X:^jfi^T't9>-5<9t#aL. 9 00 

iot. •fc7 5-7^<0*^ftlaS:}BjS-r4. 
[00 15] *95 y?&«l£0!|;ttf.fc9'f h 

5fc!K#10 0g?C /<4>*'-fcLT>t?7.f>'»?*7 
X3~5S£JU. MfLftPfcHRLT2>9/f b»* 

•Cftifi^t1^fa$r*StT^*C#aL, 8 5 0'CtOp 

^o«**«iat»aw-*. 

[00 1 63 iJfcfc. 4:95 «/?SWl 
J»fS8£. ^sM/ySOH. Jt£2 5«. E3S2 5 

U #-*5*TWWteLT*S«=L. Zti£y<fr 

f-T\szx'*ft2om%wsuzm.L. ahizna. 
±Mkx-w&L%tfh&<m^xm&<7)t*±£.wm- 

7$. at:. Z<7>m&Z%*£m$.miXS5 0 



[001 7] %(C. H3 few* JSC, «i-/?<0« 
«#iftl at, S?^M»c^-r 4 £ J: 

««2a- , 2b- *m+i. *mx-m\** 

lfffi»^DA9*««J (Cr (N0 3 ) , • 9H 
: O) . B»aK;l/h6**ffl!(Co (N0 3 ) t -6 
Ht O) , y$r/U 6 *#J8j (Ni (NO, ) , • 

6H, 0) , mSr?>if>*%m (Mn (N0 3 ) t • 

nH, o) . ttstt^nm&mb'm^hixh. 
mttztimmmntiMizm^t. 
[ooi8] ztihn±wm>t>%hm£mw7iv5.i' 

±y$v9<vm$EMeb'bb{>£.fflLiStihb. fflSl 

mtfh b mr-sm\zm.th . mt?>#>img. 
fF?mi*z$i!iit:y?izmi. zti* 

[0019] ztih^^m^im&fm^ 

FX-tSViLZizhb. ®&?v&itvmiz. fflfta'feh 

[0020] Zbizztitzcr&mmfrhziifrg&itm 
vmmmma%b-bbb£tfxff*m$Mpvifuiiis 

[0021 ] ««W»a*-fe95v7imo35«&ttl 

«?s$-m»:^«LT ^fi<o«wK»iaw*»ia-r z z b tt 

X'Zb. 

[0022] mz, Z0)£i%toXZmit:4:y$»/7 
A 1 afcWUPfcJBUT 1 0 0 OXJTfittt 

[oo23]%wc. ^a-cfi^LT^s^s. m 

tTfelSSrSiSCfc ^yi. A9-fH:9S x 

^«Xf^«P*fflV»Tl 5 0 0X:l2U:«a*C«ttS* 
6. flW«Wi^JW»WW*«V»-C 134 0 

r-caaw**. mxtstitzititiMz i 4 o orw 
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s •/ ?mzmm*w^m&? *> c t c x -> 
[0025] aatc muz*+£o£*7$v?ffit 

[ 0 0 2 6 ] 8feB3 *±fc£i L <lifettSSKJ: 
«l/C!»«$tfS. ±*y»i3I?&7 5 0-80 0XrrSI 

*u etti8i7oo-8oo'cfst*-fs. mtiae. 

[0027] *M3£J: *IMt*i!ftttl&£0)* 

*V^7?f-ra*»SMrTllBl/a«69U S£«S 
€Stf i £fl!VvC7 0 0~80 0*C'PttJ£lT 
B»S«*Ci:fcJ:9«ft«3t«ftt6. 
[0 0 28] «fe«3(=J:*lft»*|||EK,L<li3fe««l 
(7-f ?-) fc-ttrtBBfc J: teHU aft»# 

[0029] 
[&»«] 

-mm- 

m.9 9%<r>T)\,$i-mwmi o o*ic/tf >y~t 

LTtr6*<»*u m&LzwhLz&mizitiRixm 
smixwimmamAit:. 9sox:t 

«K-y*/P6*SW& (N i (N0 3 ) 2 • 6H 
, O) 1 5a$-|«*fcffi)»L. £tt£l0 0mlfc:U: 

tret*. a«wa»*~fiaffv\ wci ioor 

"CKftU tfXWZmvt 1 6 5 0Trr«JftLT*BS3 

mi&&mmizw&ei<rfemm^xim*m . & 

*eff3CJ:6tMS*jgi£lfc. £*UCJ:9»tiV>«fe 
a !J t o7tS8®^fiSffl-fe5 5 y ? *4 

[0030] -mm2- 



*HftWI*»«Lfc. <Xfc. 9oox;-c$fti3«j£LT 
^54 h«>XjR*Ala*1tfc. -IfUz, MT7^y 
**Jft (Mn (N0 3 ) 2 -nH 2 O)50g£x** 
T;Pa-;W5 0m J (zjSf»L. tJUz^wtfi'ttS 0m 
1 imxm%#e>%frl. ±tt*10 0mi(ZU: 

«fc*8*-fi£frv\ vMPtJitvT 1 1 o ovx-im 
u **jF*«vvc 1 5 o otrcaass*, aifttz«» 

'NV/l^eWfcfflvtTZ^iB^ffifrlBtztt 
JWf. &Jtlc*ftt0>imujtl<&>). #tt")t,J:< 

miz%&o*i'*-mmm^xmxti$tem. « 
«Mftfflvvc4orri2*iB(wi». 3<s>(zsfc&9 

^raiai l tsmbizb* 3 «r «s»c i s 

Lt:Z.<Mk. ^IffltX K"l-'t- 12 0 0 #T»B* 
[0031] -JUM3- 

AKK7'*§-** (99. 99%, ago. 5jum)10 
OWrW+S'TO. OSINMttlL #tt*llS. ft 
*25-30«*iDi. 5 1 6 B* [S»#gfcS-& 

ZMLZhtZltmSi )VXfflti®& IK®. 3 00>y 

•9>o<»)fe#iaL9 0 0X:i:V^Jt«»«iaT«i« 

Jt. CtlH. ffiS!3/>'/kh6^1% (Co (N0 3 ) , 
• 6Hj O) 2 0g£. IMclcffWU ^lOOra 

?UJ*9#%m (Cr (N0 3 ) 2 • 9H, O) 30g 

ztbfcizmfffi. i o om i izi^wm&im-r 
&mi%%&PMmt:m\, ^xms&m i nvmmm 2 1 

flaptffl^ri loo'CTfiasL. a)ES(f9&^c 
H2*fti 7 0 oxrr«as$«r*»^jM Lv%eis$-?# 
htz#)\zfi%jfA&x' 1 6 0 ox:rKft«« ixmtm 
<nhb T-t # >) -<?m®izwt tortmmifVktf'y 

tttffl^*«faMci ix&mzmteixytiRo&iz 

nw&?)®Mizmgm<?)mi<r)±nM£m^ximt:m 
*. «jwp*«^-c8oox;t««l. 
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[0032] -mmm4- 

+±?$v?x'n&tit§r£. mm3tm^ nv 

1. 5mm^«ag«c^f|^. i*l£fc«f*, 90 0^? 

mix . *3£*ww>-te 5 5 ^sm^*!^*** 
cnfc:HBr7^y6*wft (Mn <no 3 ) , • 

6H, O) 20 gfcttrtKiSWU 100ml iz 

Ui&v » e v at zmw&&&i<i®mz m\*xm 
mi, 2. 3tmmmxw&&mi. mm 

*-S&TH\ %SMFSm^X 1 1 OOKiTfij&l. a 

ape 1 7 o o*c-c«a$s-ii-T*^s«/r^-ci 6 0 

m%%mizit±.WX*m*)<r)£2£mit:. 

znmm>mtnmizmim<?>&m&m^xmiii& 

tg5WP^ffl^T80 0t:T«^LT@«3 

[0033] 



f&^mbumi&matm^ssm 

[00 34] *!6^fc:ffi6-b55 y^Sm^Sit 
tc«felfl»«S:^LT«iat S ZbizX Vttenmb 

mb&mzath&mzmi. u>*». c<o 
^mnmmz. z<w®&b\tm%t£Miati> 
%&&&®ist b zbfrb. m&Bvtammiztz 1 

M&ZWitbZb%<f&<?>mbimizB.mZtifi:m 
&&*%%>iizwmb Z b ifiX* I . 

[Hi] *wmzgfo -fe 5 * -/ ? wvm-mmttt 
mx-hh. 

[02 ] xsmz&h mMm&mfr>-i- 
[03 3 *&mzm * 7 s •/ ^swossit^^fl&o 

1- • --fc93y?flMr. la - • • -t5 S ^SW<0 
&m#, 2a. 2b- • -^fiSS. 3- • 



[01] 



[02] 



[03] 



